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T h i s  c i r c u l a r  w i l l  h e l p  t h e  l i v e s t o c k  f a r m e r  t o  p l a n  a n  a u t o m a t i c  o r  m e c h a n ­
i c a l  f e e d i n g  s y s t e m  a n d  s h o w  h i m  h o w  h e  c a n  e x p e c t  t o  u s e  m e c h a n i z e d  
e q u i p m e n t  t h a t  w i l l  p r o f i t a b l y  b r i n g  h i s  f e e d i n g  o p e r a t i o n  u p  t o  d a t e .  M e c h a n ­
i c a l  f e e d i n g  s y s t e m s  w i l l  v a r y  f r o m  f a r m  t o  f a r m  a n d  o n e  m a y  b e  a s  g o o d  a s  
a n o t h e r .  E a c h  f a r m e r  w i l l  h a v e  t o  s e l e c t  t h e  f e e d i n g  s y s t e m  t h a t  b e s t  f i t s  h i s  
p a r t i c u l a r  n e e d s .  T h e  g e n e r a l  p r i n c i p l e s  s t a t e d  i n  t h i s  c i r c u l a r  c a n  b e  m o d i f i e d  
t o  s u i t  a n y  k i n d  o f  f a r m  l a y o u t  o r  s i z e ,  a n d  a n y  t y p e  o f  l i v e s t o c k  o p e r a t i o n .  
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Mechanical 
and Automatic 
Feeding Systems 
for Livestock 
Farms 
Preliminary Planning 
MECHANICAL FEEDING SYSTEMS are becoming increasingly impor­
tant in livestock farming. For a long time farmers have enjoyed the use of 
low-cost power and machinery in crop production, but until very recent years 
livestock feeding has been an unmechanized and inefficient operation. The 
present availability and convenience of electric power at low cost makes it 
possible for every farmer to eliminate shovel and basket feeding in favor of 
electrical and mechanical feeding systems. Such developments not only in­
crease the individual farmer's output per man hour, but change his role from 
that of a l11anual laborer to that of a business l11anager. 
A mechanical feeding system uses the energy of a machine to do work 
that was formerly done by human muscle power. An automatic feeding 
system supplies controls to machines so that they may function by themselves. 
A mechanical feeding system, to be ideal, should indeed be completely auto­
matic, that is, it should be set up so as to enable feed and supplements to move 
from storages to feed bunk without any manual attention from the livestock 
operator. Such an ideal system - where grinders, blenders, conveyors, and 
distributors are perfectly coordinated so that no manual attention is necessary 
- is sometimes unattainable, but should always be considered the goal when 
planning mechanical systems. 
Before good use can be made of electrical energy for increased efficiency 
of production, machines must be selected and facilities for their operation 
arranged. On many farms the facilities have been constructed and located 
\iVithout planning for convenience or efficiency. In some instances the facilities 
remain as first laid out for livestock production when the land was settled. 
It should be kept in mind when planning a system for livestock production 
that there must be a well organized and harmoniously synchronized arrange­
ment of the elements of the system. This means of course not only the 
purely mechanical elements of the system, but every factor involved in 
livestock management. A farmer must know, for example, how large a feed­
ing area his animals will need both under present and expected future condi­
tions. I-Ie must give thought to arranging storage facilities, to maintaining 
proper drainage conditions, to ensuring safety, and numerous other details 
that crop up in the process of planning a completely mechanized system. 
Every farm will have problems peculiar to itself. Before proceeding with 
plans, the farmer who has little experience with these problems should 
consult his county farm adviser, his electric power supplier, or his farm 
equipment dealer or distributor. They will have valuable suggestions to make, 
and will be able to direct him to other sources of help. They may be able 
to arrange visits to other farms with successful installations. 
With these considerations in mind we are ready to discuss in some detail 
the mechanical feeding system. The five parts of the system are often said to 
be storages, blenders, grinders, conveyors, and distributors. Electric power 
and electric controls make these parts perform together effectively and under 
the best of conditions can give the farmer a wholly automated livestock 
feeding system. 
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S T O R A G E  S Y S T E M  

O v e r h e a d  B i n s  
a s  S t o r a g e  U n i t s  
D R Y  G R A I N  

S T O R A G E  

S t o r a g e s  f o r  t h e  e s s e n t i a l  f e e d  i n g r e d i e n t s  s h o u l d  b e  g r o u p e d  t o g e t h e r .  
O f t e n  t h i s  i s  i m p o s s i b l e  t o  a c c o m p l i s h  w h e n  o n e  i s  a t t e m p t i n g  t o  m a k e  g o o d  
u s e  o f  e x i s t i n g  b u i l d i n g s  a n d  f a c i l i t i e s .  M a n y  o f  t h e  o l d e r  s t o r a g e  a r r a n g e ­
m e n t s  c a n  b e  c o n v e n i e n t l y  i n t e g r a t e d  i n t o  t h e  s y s t e m  a l t h o u g h  o t h e r s  m a y  
n e e d  t o  b e  a b a n d o n e d .  I f  s t o r a g e s  a r e  g r o u p e d  t o g e t h e r  a n d  c l o s e  t o  t h e  
p o i n t  o f  u s e ,  i f  a  g o o d  d r i v e w a y  m a k e s  t h e m  e a s i l y  a c c e s s i b l e ,  a n d  i f  t h e r e  
i s  a d e q u a t e  s p a c e  f o r  m o d e r n  f i l l i n g  e q u i p m e n t ,  o l d e r  f a c i l i t i e s  m a y  c e r t a i n l y  
b e  u s e d .  
A  g o o d  e x a m p l e  o f  a n  e x i s t i n g  s t o r a g e  s e t - u p  t h a t  m i g h t  f i t  w e l l  i n t o  a  
m e c h a n i c a l  o r  a u t o m a t i c  s y s t e m  i s  t h e  f a m i l i a r  d o u b l e  c r i b  w i t h  a n  i n s i d e  
e l e v a t o r  ( F i g .  1 ) .  I n  t h i s  c a s e  t h e  e l e v a t o r  c a n  b e  u s e d  f o r  m o v i n g  w e t  c o r n  
t o  s t o r a g e  f o r  d r y i n g ,  f o r  e l e v a t i n g  d r y  g r a i n  t o  s t o r a g e ,  o r  f o r  f i l l i n g  o v e r ­
h e a d  w o r k i n g  b i n s  w i t h  g r a i n s  a n d  s u p p l e m e n t s  t h a t  a r e  g r a v i t y  f e d  t o  t h e  
b l e n d e r s  a n d  g r i n d e r s .  O n e  e l e v a t o r  d o e s  a l l  t h e  w o r k ,  a l t h o u g h  g r a v i t y  
a l l o w s  e a s y  f i l l i n g  o f  n u m e r o u s  d i f f e r e n t  s t o r a g e  u n i t s .  T h u s  w e  h a v e  a  w e l l ­
p l a n n e d  p r o c e s s i n g  c e n t e r  w h i c h  i s  s e t  u p  t o  m o v e  m a t e r i a l  f r o m  a n y  l o c a t i o n  
i n  t h e  b u i l d i n g  t o  a n y  o t h e r  l o c a t i o n .  
W h e n e v e r  p o s s i b l e  i t  i s  w i s e  t o  m a k e  u s e  o f  e x i s t i n g  o v e r h e a d  b i n s  i n  
y o u r  f e e d i n g  s y s t e m .  G r a v i t y  f l o w ,  w h e n  a v a i l a b l e ,  i s  a  v e r y  s a t i s f a c t o r y  
m e t h o d  o f  s u p p l y i n g  i n g r e d i e n t s  f o r  f e e d  p r o c e s s i n g  ( F i g .  2 ) .  G r a v i t y  o f  
c o u r s e  i s  n o t  f r e e  ( s i n c e  o v e r h e a d  c o n s t r u c t i o n  i s  c o s t l y )  a n d  e q u i p m e n t  
n o w  o n  t h e  m a r k e t  m a k e s  g r o u n d  l e v e l  a n d  f l a t - b o t t o m  s t o r a g e  m o r e  e c o ­
n o m i c a l  f o r  n e w l y  p l a n n e d  s y s t e m s .  N e v e r t h e l e s s ,  o v e r h e a d  b i n s  f o u n d  i n  
o l d e r  f a r m  s t r u c t u r e s  m a y  f i t  q u i t e  w e l l  a n d  s i m p l y  i n t o  a  m o d e r n  s y s t e m .  F i g .  
3  s h o w s  a  c o n v e n i e n t  s t r u c t u r e  i n  w h i c h  " w o r k i n g  b i n s "  h o l d  a b o u t  a  m o n t h ' s  
s u p p l y  o f  i n g r e d i e n t s  f o r  t h e  r a t i o n .  T h e s e  b i n s  m a y  b e  f i l l e d  b y  a  p o r t a b l e  
D U S T  C O L L E C T O R  
F i g .  1 .  A  c o n v e n t i o n a l  d o u b l e  
c r i b  w i t h  o v e r h e a d  b i n s  i s  
r e a d i l y  a d a p t e d  t o  a  g r a v i t y ­
f e d  g r i n d i n g  s y s t e m .  D r y i n g  
e q u i p m e n t  a n d  a d d i t i o n a l  d r y  
g r a i n  s t o r a g e  m a y  a l s o  b e  
a d d e d .  
D R Y E R  
D R I V E W A Y  
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Fig. 2. This mill, equipped 
with a blower, can elevate 
ground feed for overhead 
storage where it may be 
gravity-fed to a feed wagon 
in the driveway, or fill the 
self-feeder directly. 
Fig. 3. A gravity-fed mill is 
low in cost and can be easily 
adapted to automatic opera­
tion if overhead storage is 
available. 
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N e w e r  S t o r a g e  
S y s t e m s  
o u t s i d e  e l e v a t o r ,  o r ,  a s  s h o w n  h e r e ,  b y  t h e  s a m e  v e r t i c a l  c o n v e y o r  t h a t  i s  
h a n d l i n g  g r o u n d  f e e d  f r o m  t h e  m i l l .  I n  t h e  l a t t e r  c a s e ,  a  m o t o r  w i t h  a  t w o ­
s p e e d  d r i v e  i s  d e s i r a b l e .  
T h e  b i n s  s h o w n  i n  F i g .  3  a r e  n o t  h o p p e r e d .  T h e  m a t e r i a l  i t s e l f  f o r m s  
t h e  h o p p e r  a n d  a t  t h e  s a m e  t i m e  g i v e s  s o m e  r e s e r v e  s u p p l y  w h i c h  c a n  b e  
m a n u a l l y  p i l e d  o v e r  t h e  d r o p  p i p e s  i f  n e c e s s a r y .  N o t e  t h e  p l a c e m e n t  o f  t h e  
b i n s  o v e r  t h e  m i l l .  T h e  d r y  s h e l l e d  c o r n  i s  l o c a t e d  f a r t h e s t  t o  o n e  s i d e  b e ­
c a u s e  o f  i t s  f r e e - f l o w i n g  c h a r a c t e r i s t i c s .  S u p p l e m e n t  n e e d s  t o  b e  a s  n e a r l y  
d i r e c t l y  o v e r  t h e  m i l l  a s  p o s s i b l e .  G r a v i t y  s p o u t s  a n d  h o p p e r e d  b i n s  s h o u l d  
h a v e  s l o p e s  o f  3 0 °  f o r  s h e l l e d  c o r n ,  4 5  °  f o r  o a t s ,  a n d  6 0 °  f o r  s u p p l e m e n t  a n d  
g r o u n d  f e e d .  
O n  t h e  m a r k e t  t o d a y  t h e r e  a r e  m a n y  t y p e s  o f  s t o r a g e  b i n s  a n d  s i l o s  t h a t  
a r e  d e s i g n e d  t o  b e  a n  i n t e g r a l  p a r t  o f  a n  a u t o m a t i c  f e e d i n g  s y s t e m .  T h e  
f a r m e r  w h o  w a n t s  t o  i n v e s t  i n  n e w  b i n s  a n d  s i l o s  w i l l  n e e d  t o  t a k e  h i s  o w n  
p a r t i c u l a r  p r o b l e m s  i n t o  c o n s i d e r a t i o n ,  b u t  t h e  f o l l o w i n g  g e n e r a l  p r i n c i p l e s  
s h o u l d  b e  k e p t  i n  m i n d .  
A  b i n  s h o u l d  n o t  o n l y  h o l d  t h e  r a w  i n g r e d i e n t s  f o r  f e e d i n g ,  b u t ,  a s  f a r  a s  
p o s s i b l e ,  f i t  i n t o  t h e  s y s t e m  b y  b e i n g  s e l f - u n l o a d i n g .  A  h o p p e r e d  c e n t e r ­
d r a w o f f  b i n  i s  t h e  c o m m o n  s t o r a g e  f o r  f r e e - f l o w i n g  m a t e r i a l s  s u c h  a s  o a t s ,  
b a r l e y ,  w h e a t ,  s h e l l e d  c o r n  o r  p e l l e t e d  s u p p l e m e n t  ( F i g .  4 ) .  R o u n d ,  f l a t ­
b o t t o m e d  b i n s  m a y  a l s o  b e  u s e d  f o r  s t o r a g e  o f  f r e e - f l o w i n g  m a t e r i a l s  a n d  
u n l o a d e d  b y  a u g e r  a n d  c o n v e y o r  f r o m  t h e  d o o r  o r  c e n t e r .  T h e  m a t e r i a l  a t  
t h e  b o t t o m  o f  t h e  b i n  m a y  b e  r e m o v e d  w i t h  a  f l a t - b o t t o m  b i n  u n l o a d e r  s u c h  
a s  a  m o t o r - d r i v e n  s w e e p  a r m  o f  e i t h e r  c h a i n  o r  a u g e r  t y p e .  
}\ 1 a t e r i a l s  t h a t  a r e  l e s s  f r e e - f l o w i n g ,  s u c h  a s  m a n y  o f  t h e  m e a l  t y p e s  o f  
s u p p l e m e n t ,  w o u l d  b e t t e r  b e  s t o r e d  i n  a  t a p e r e d  s i d e - d r a w - o f f  b i n  ( F i g .  5 ) .  
S o m e  m a t e r i a l s  s u c h  a s  c o r n - a n d - c o b  m e a l ,  o r  s u p p l e m e n t s  c o n t a i n i n g  m o ­
l a s s e s ,  w i l l  n o t  f l o w  f r o m  a n y  t a p e r e d  s t o r a g e .  T h e y  w i l l  n e e d  t o  b e  p u l l e d  
o u t  o f  s t o r a g e  b y  a  m o v a b l e  m a t  i n  t h e  f l o o r  ( F i g .  6 ) .  
I n  r e c e n t  y e a r s ,  n e w l y  d e v e l o p e d  s i l o s  h a v e  b e c o m e  v e r y  p o p u l a r  f o r  
s t o r a g e  o f  g r a i n s  a s  w e l l  a s  f o r a g e s  ( F i g .  7 ) .  T h e  f a r m e r  w h o  i s  e x p a n d i n g  
a n d  i m p r o v i n g  h i s  b u s i n e s s  m a y  w a n t  t o  c o n s i d e r  i n s t a l l i n g  o n e  o r  m o r e  
m o d e r n  s i l o s .  T h e  m o s t  v e r s a t i l e  o f  t h e s e  i s  t h e  v e r t i c a l  g l a s s - l i n e d  a i r - t i g h t  
s t r u c t u r e  w i t h  a n  u n d e r c u t t i n g  t y p e  o f  " b o t t o m "  u n  l o a d e r  ( F i g .  8 ) .  T h i s  c a n  
b e  u s e d  f o r  a l l  t y p e s  o f  s h o r t  c h o p p e d  s i l a g e  i n c l u d i n g  w i l t e d  h a y  p u t  u p  a t  
a b o u t  5 0  p e r c e n t  m o i s t u r e .  I t  a l s o  p r o v i d e s  s t o r a g e  f o r  d r y  g r a i n s  u n d e r  
c e r t a i n  c o n d i t i o n s  a s  w e l l  a s  f o r  g r a i n s  w i t h  m o i s t u r e  a b o v e  2 2  p e r c e n t .  i \  
p l a s t i c  b a g  a n d  r e l i e f  v a l v e  a r e  p r o v i d e d  t o  a l l o w  t h e  g a s s e s  w i t h i n  t h e  s t o r a g e  
t o  e x p a n d  a n d  c o n t r a c t  w i t h  t h e  d a i l y  c h a n g e  i n  t e m p e r a t u r e  w i t h o u t  b e c o m ­
i n g  m i x e d  w i t h  o u t s i d e  a i r .  T h i s  p a r t i c u l a r  s t o r a g e  r e q u i r e s  a  m i n i m u m  o f  
c l i m b i n g ,  r e m o v a l  o f  d o o r s ,  o r  a d j u s t m e n t  o f  t h e  u n l o a d e r  p o s i t i o n  d u r i n g  
f i l l i n g  a n d  e m p t y i n g  o p e r a t i o n s .  
T h e  " t u b "  o r  " j u m b o "  s i l o  w i t h  a  d i a m e t e r  n e a r l y  e q u a l  t o  i t s  h e i g h t  
i s  c o m i n g  i n t o  c o m m o n  u s e .  I n  t h e s e  s i l o s  a  v e r t i c a l  d i s c h a r g e  h o l e  i s  f o r m e d  
t h r o u g h  t h e  c e n t e r  o f  t h e  s i l a g e  b y  p u l l i n g  u p  a  p l u g  d u r i n g  f i l l i n g .  
T h e  f a r m e r  w h o  i s  p l a n n i n g  a  c o m p l e t e l y  a u t o m a t i c  s y s t e m  m u s t  r e m e m ­
b e r  t h a t  s i l o s  c a n  b e  l a b o r - c o n s u m i n g  s t r u c t u r e s  i f  n o t  c a r e f u l l y  d e s i g n e d .  I t  
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Fig. 4. Material is augered from beneath these hoppered 
bins. Each bin is equipped with a slide-valve shut-off. 
Fig. 5. In this storage set up forage is in the silo and sup­
plement is in sacks within the feeding room. Dry shelled 
corn is metered by auger from the side-draw-off hoppered 
tank into the feeding room for blending with the supple­
ment and silage before distribution in the bunk feeder. 
Fig. 6. A movable mat similar to that used in some self­
unloading wagon boxes will remove materials that tend to 
bridge. The rate the material is removed depends upon the 
speed of the mat and the size of gate opening. 
Fig. 7. Modern silos are used for storing dry grain. One 
of these hoppered bins holds wet grain for the automatic 
drier, the other holds a supply of dry grain for the auto­
matic mill inside the processing shed. 
Fig. 8. Air-tight glass-lined structures are used in this sys­
tem for the storage of high-moisture shelled corn and low­
moisture silage. 
[ 7 ] 
P l a n n i n g  S t o r a g e s  
t o  M e e t  
F e e d  R e q u i r e m e n t s  
B L E N D E R S  A N D  
G R I N D E R S  
i s  i m p o r t a n t  t o  h a v e  a  g o o d  m e t h o d  o f  s i l a g e  d i s t r i b u t i o n  w h i c h  w i l l  s a v e  
t h e  l a b o r  o f  " t r a m p i n g "  a n d  i n s u r e  a  m o r e  u n i f o r m  p r o d u c t  t h r o u g h  t h e  e l i m ­
i n a t i o n  o f  a i r  s p a c e s  a n d  t h e  t h o r o u g h  m i x i n g  o f  c o a r s e  a n d  f i n e  m a t e r i a l s .  
O n e  o f  t h e  o u t s t a n d i n g  f e a t u r e s  o f  m a n y  o f  t h e  m o d e r n  s i l o s  i s  t h e  u n l o a d e r  
w h i c h  a l s o  a c t s  a s  a  d i s t r i b u t o r  d u r i n g  f i l l i n g .  
I n  m a k i n g  a  l o n g - r a n g e  s u r v e y  o f  h i s  s t o r a g e  h a n d l i n g  s y s t e m ,  t h e  l i v e ­
s t o c k  f a r m e r  m u s t  k e e p  i n  m i n d  t h e  f e e d  r e q u i r e m e n t s  o f  h i s  a n i m a l s .  T h e  
f o l l o w i n g  i s  a  s u m m a r y  g u i d e  t o  t h e s e  r e q u i r e m e n t s  w h i c h  w i l l  h e l p  t o  
d e t e r m i n e  t h e  a m o u n t  o f  s t o r a g e  s p a c e  t h a t  a  p a r t i c u l a r  f e e d i n g  o p e r a t i o n  
n e e d s .  
C o r n  
C o r n  
S u p p l e m e n t  
s i l a g e  
H a y *
B e e f :  
( b u s h e l s )  
(  p o u n d s )  
( t o n s )  
( t o n s )
S t e e r  c a l v e s  
( 4 2 5  p o u n d s )  
5 5  
3 8 0  
1 . 2  
Y 3
T o  g a i n  6 0 0  p o u n d s  

H e i f e r  c a l v e s  

( 4 0 0  p o u n d s )  
4 0  
2 8 0  
1 . 0  
; 4
T o  g a i n  4 0 0  p o u n d s  
Y e a r l i n g  s t e e r s  
( 7 0 0  p o u n d s )  
4 0  
2 2 0  
1 . 5  
; 4
T o  g a i n  4 0 0  p o u n d s  
Y e a r l i n g  h e i f e r s  
( 5 5 0  p o u n d s )  
2 5  
1 5 0  
. 7 5  
; 4
T o  g a i n  2 5 0  p o u n d s  
2 - y e a r - o l d  s t e e r s  
( 8 0 0  p o u n d s )  1 5  1 5 0  2 . 5  ; 4  
T o  g a i n  2 5 0  p o u n d s  
H o g s  ( f o r  e a c h  1 0 0 - p o u n d  g a i n  a f t e r  w e a n i n g ) :  8  b u s h e l s  o f  c o r n ,  4 0  p o u n d s  o f  
c o n c e n t r a t e s .  
D a i r y  ( f o r  1 0 , 0 0 0  p o u n d s  o f  m i l k )  :  2 5 0 0  p o u n d s  o f  f a r m  g r a i n s ,  6 5 0  o f  p r o t e i n  
a n d  m i n e r a l  s u p p l e m e n t s ,  3  t o n s  o f  h a y ,  3  t o n s  o f  s i l a g e ,  1 6 0  d a y s  o f  p a s t u r e .  
P o u l t r y  ( f o r  1 0 0  5 - p o u n d  b i r d s  l a y i n g  1 8 0  e g g s  p e r  y e a r ) :  7 5  b u s h e l s  o f  c o r n ,  5 0  
o f  o a t s ,  2 0  o f  w h e a t ,  2 0 0 0  p o u n d s  o f  c o n c e n t r a t e s .  
S h e e p  ( W e s t e r n  l a m b  i n  d r y l o t  2 0 - 3 0  p o u n d  g a i n ) :  2  b u s h e l s  o f  c o r n ,  1  b u s h e l  o f  
o a t s ,  1 5 0  p o u n d s  o f  l e g u m e  h a y .  
* I f  h a y  i s  l e f t  o u t  o f  t h e  r a t i o n ,  c o r n  s i l a g e  n e e d s  t o  b e  i n c r e a s e d  b y  a b o u t  . 8  t o n .  
A  b l e n d e r  c o n s i s t s  o f  t w o  o r  m o r e  f e e d  m e t e r s  t h a t  a r e  o p e r a t e d  s i m u l ­
t a n e o u s l y  s o  t h a t  f e e d s  a r e  p u t  t o g e t h e r  i n  t h e  c o r r e c t  p r o p o r t i o n  f o r  a  r a t i o n .  
A  f e e d  m e t e r  i s  a  m e t h o d  o r  d e v i c e  f o r  m e a s u r i n g  t h e  a m o u n t  o f  a  p a r t i c u l a r  
f e e d  g r a i n .  I n  i t s  s i m p l e s t  f o r m  f e e d  i s  m e t e r e d  b y  h a n d  f r o m  a  b u c k e t .  I n  a  
m e c h a n i c a l  o r  a u t o m a t i c  s y s t e m  t h e r e  a r e  v a r i o u s  k i n d s  o f  f e e d  m e t e r s  u s e d  
f o r  v a r i o u s  k i n d s  o f  b l e n d i n g  o p e r a t i o n s .  
A  f e e d  m e t e r ,  f o r  e x a m p l e ,  m a y  b e  u s e d  t o  a d d  g r a n u l a r  m a t e r i a l  t o  
s i l a g e  i n  a  m e c h a n i c a l  b u n k  f e e d e r  ( F i g .  9 ) .  T h e  o p e n - a u g e r  b u n k  f e e d e r  
( F i g .  1 0 )  i s  a l s o  a  f o r m  o f  m e t e r .  T h e  a m o u n t  o f  f e e d  p e r  f o o t  o f  l e n g t h  i s  
d e t e r m i n e d  b y  t h e  h e i g h t  a d j u s t m e n t  o f  t h e  a u g e r ,  o r  i n  t h e  c a s e  o f  a  t u b e  
f e e d e r ,  b y  t h e  p o s i t i o n  o f  t h e  d i s c h a r g e  o p e n i n g s .  O t h e r  f a c t o r s  t o  b e  c o n ­
[  8  ]  
sidered of course in calculating the delivery rate are speed, angle of elevation, 
diameter, and the type of material being handled. 
Hoppered-bottom bins, too, may be unloaded with an auger in such a way 
that the material is brought out at a controlled and steady rate. Changing the 
speed of the auger by means of a variable-pitch pulley is a common method of 
accomplishing this. 
A series of augers in individual hoppers fed by gravity comprise the 
blender used on a popular electric hammermill (Fig. 11). The delivery rate 
of each ingredient is determined by the relative speed of rotation of each 
auger. Each is controlled by a dial which adjusts the effective length of a 
ratchet rotating the auger in the blender. 
Supplement may be added to silage by the auger meter or by a vibrator 
meter. Vibrator Ineters (Fig. 12) are generally used for free-flowing ma­
terials such as shelled corn, small grain, or pelleted supplement. The amount 
of material metered out of a given unit will depend upon the setting of the 
opening and the intensity of the vibration. For example, if a silo unloader 
delivers forage fast enough to feed 100 head in ten minutes, and it is desired 
to feed about one pound of supplement per head, the vibrator meter is so 
adjusted that supplement is metered on at about 10 pounds per minute. 
Belt blenders also are used most succes fully. These may be fed by gravity 
spouts (Figs. 13 and 14). The proportion of each ingredient is determined 
by the height of the spout above the belt. The total amount delivered may be 
adjusted by changing the belt speed. 
In many modern feeding systems, it should be added, blenders are not 
truly gravity-fed at all, but so arranged with small hoppers and pressure 
switches that they are supplied material by conveyor from ground level 
storage. Gravity-fed blenders of course are common on farms in which 
Fig. 9. A 2-inch diameter auger in this hopper meters sup­ Fig. 10. A 9-inch diameter open auger will convey forage 
plement onto silage. The silage guide swings to one side effectively. Note how the material is carried up and along 
when it is necessary to climb the silo chute. one side. 
[ 9 ) 
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F i g .  1 1 .  T h i s  d i s a s s e m b l e d  d i s p l a y  s h o w s  h o w  d i a l - a d j u s t e d  
a u g e r  m e t e r s  r e g u l a t e  t h e  p r o p o r t i o n i n g  o f  f r e e - f l o w i n g  
i n g r e d i e n t s  i n t o  a  2 - h o r s e p o w e r  h a m m e r m i l 1 .  
C O R N  
O A T S  
F i g .  1 3 .  T h i s  d i a g r a m  s h o w s  
h o w  a  s i n g l e  b e l t  m a y  b e  
u s e d  t o  m e t e r  t h e  i n g r e d i e n t s  
(  B E U  
o f  a  r a t i o n .  S u c h  a  u n i t  c a n  
b e  a  v e r y  e f f e c t i v e  b l e n d e r .  
F E E D  W A G O N  
F i g .  1 2 .  T h r e e  v i b r a t o r  m e t e r s  d e l i v e r  t h r e e  d i f f e r e n t  i n ­
g r e d i e n t s  f r o m  o v e r h e a d  b i n s  a t  m e a s u r e d  r a t e s .  T h e  h o p ­
p e r s  a r e  m o u n t e d  o n  t h e  a u g e r  c o n v e y o r  w h i c h  c a n  d e l i v e r  
t h e  m a t e r i a l s  t o  t h e  g r i n d e r  o r  o n  t o  t h e  s i l a g e  c o n v e y o r .  
C O N C E N  ­ 

T R A T E  

H E I G H T  O F  A L L  T U B E S  A D J U S T A B L E  
~ 
G R I N D E R  
C O N V E Y O R  
F i g .  1 4 .  T h e  h e i g h t  o f  d i s ­ 

c h a r g e  t u b e s  c a n  b e  a d j u s t e d  

t o  c h a n g e  t h e  a m o u n t  o f  e a c h  

i n g r e d i e n t  m e t e r e d  b y  a  b e l t  

b l e n d e r .  T h e  t o t a l  a m o u n t  

c a n  a l s o  b e  c h a n g e d  b y  t h e  

s p e e d  o f  t h e  b e l t .  
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Grinders 
older facilities are being utilized, but in building newer facilities it is often 
thought better to save the expense involved in constructing tall structures 
and build instead ground-level storages which require a conveyor to feed the 
mill. In this case the feed is usually metered into a hopper above the mill, 
hut the main storage itself is not above the mill. 
The tlse of feed meters to blend materials before or as they go into a 
grinder eliminates the need for any additional mixing. This is the principle 
of grinding mixed grain rather than mixing ground grain. In some cases 
the ration may require that the ingredients be ground through different 
screens, but the majority of livestock feeds can be processed simultaneously 
through a single hammermill with satisfactory results. 
The increasingly widespread use of feed additives which are dispensed 
in small amounts has brought about a need for a completely mixed feed. 
Only by completely mixing the feed may one be assured that each animal 
receives the desired ration. Forage is often fed separately but it too may 
he mixed with small grains and supplements for a completely mixed ration. 
But whether forage is mixed with the rest of the ration or not, grinding 
of the various grains and supplements is a very important part of the blend­
ing process in most mechanical feeding systems. If one follows the principle 
of grinding mixed grains, it is clear that the grinding is the final and essential 
part of the blending process. 
Grinding machinery must be carefully selected in accordance with avail­
able power and individual need. The use of low-power electric mills has 
proven satisfactory now that automatic controls are available. By using auto-
Fig. 15. Downspouts from 
overhead bins supply various 
grains and supplement to the 
dial adjusted auger meters on 
this 2-horsepower automatic 
mill. A safety switch in each 
ingredient hopper stops the 
mill in case the supply runs 
out. 
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C O N V E Y O R S  A N D  
D I S T R I B U T O R S  
B l o w e r  C o n v e y o r s  
m a t i c  c o n t r o l s  f a r m  w l n n g  n e e d  n o t  n e c e s s a r i l y  b e  o v e r h a u l e d  a n d  a  l a r g e  
n u m b e r  o f  l i v e s t o c k  m a y  b e  f e d  f r o m  o n e  s m a l l  a n d  r e l a t i v e l y  i n e x p e n s i v e  
m i l l .  V e r y  l a r g e  f a r m i n g  o p e r a t i o n s  m a y  o f  c o u r s e  m a k e  u s e  o f  l a r g e r  g r i n d ­
e r s  w h i c h  p e r f o r m  t h e  g r i n d i n g  i n  a  s h o r t  p e r i o d  o f  t i m e  b u t  w h i c h  h a v e  m u c h  
g r e a t e r  a n d  m o r e  e x p e n s i v e  p o w e r  r e q u i r e m e n t s .  F o r  t h e  g r e a t  m a j o r i t y  o f  
f a r m s ,  h o w e v e r ,  i t  i s  r e c o m m e n d e d  t h a t  a  l o w - p o w e r  m i l l  b e  s e l e c t e d  a n d  t h a t  
t h i s  m i l l  b e  o p e r a t e d  c o n t i n u o u s l y  f o r  a  n u m b e r  o f  h o u r s .  S u c h  a  s e t - u p  c a n  
i n e x p e n s i v e l y  f e e d  a  f a i r l y  l a r g e  n u m b e r  o f  a n i m a l s  a n d  l e n d s  i t s e l f  t o  a  
s y s t e m  o f  c o n t r o l s  t h a t  i s  c o m p l e t e l y  a u t o m a t i c .  
T h e  h a m m e r m i l l  ( F i g .  1 5 )  i s  a  v e r y  s u c c e s s f u l  t y p e  o f  g r i n d e r  n o w  b e i n g  
u s e d  i n  l i v e s t o c k  f a r m i n g .  A  t w o - h o r s e p o w e r  h a m m e r m i l l  h a s  a n  o u t p u t  o f  
1 , 0 0 0  t o  2 , 0 0 0  p o u n d s  p e r  h o u r .  S u c h  a  m a c h i n e  m u s t  o b v i o u s l y  b e  u s e d  i n  
a n  a u t o m a t i c  s y s t e m  f o r  i t  i s  t o o  s l o w  t o  j u s t i f y  t h e  l a b o r  o f  h a n d  f e e d i n g  
a n d  t h e  m a n u a l  r e m o v a l  o f  t h e  f e e d .  O n e  o f  t h e s e  s m a l l  u n i t s ,  r u n n i n g  c o n ­
t i n u o u s l y ,  c a n  e a s i l y  g r i n d  t e n  t o n s  o f  f e e d  p e r  t e n - h o u r  c l a y ,  w h i c h  i s  e n o u g h  
f o r  5 0 0  c a t t l e  a n d  3 , 0 0 0  h o g s .  
A  h a m m e r m i l l  c o n s i s t s  o f  a  s e r i e s  o f  h a m m e r s  r o t a t i n g  a t  a b o u t  1 , 5 0 0  t o  
4 , 0 0 0  r . p . m . ,  a n d  a  h e a v y  p e r f o r a t e d  s c r e e n  t h r o u g h  w h i c h  t h e  c r u s h e d  m a t e ­
r i a l  p a s s e s .  T h e  f i n e n e s s  o f  t h e  m a t e r i a l  i s  d e t e r m i n e d  b y  t h e  s i z e  o f  t h e  h o l e s  
i n  t h e  s c r e e n .  I t  h a s  t h e  a d v a n t a g e  o f  b e i n g  s i m p l e  i n  c o n s t r u c t i o n ,  r e a s o n a b l y  
i n e x p e n s i v e  t o  k e e p  u p ,  a n d  l o w  i n  p o w e r  r e q u i r e m e n t s .  S i n c e  t h e  v a s t  m a ­
j o r i t y  o f  l i v e s t o c k  f a r m e r s  p l a n n i n g  a  m e c h a n i c a l  f e e d i n g  s y s t e m  w i l l  f i n d  i t  
m o s t  e f f i c i e n t  a n d  l e a s t  c o s t l y  t o  i n s t a l l  a  " c o n t i n u o u s "  r a t h e r  t h a n  a  " b a t c h "  
p r o c e s s i n g  c e n t e r ,  t h e  h a m m e r m i l l  i s  o n e  o f  t h e  m o s t  p r o m i n e n t  a n d  u s e f u l  
g r i n d e r s  b e i n g  i n s t a l l e d  t o d a y .  
I n  a d d i t i o n  t o  h a m m e r m i l l s ,  s o m e  f a r m e r s  h a v e  m a d e  u s e  o f  b u r r  m i l l s ,  
r o l l e r  m i l l s ,  a n d  c u t t e r  m i l l s  f o r  t h e  p u r p o s e  o f  g r i n d i n g .  T h e s e  a l s o  d o  a  
s a t i s f a c t o r y  j o b  o f  g r i n d i n g  m o s t  l i v e s t o c k  f e e d s ,  b u t  a t  p r e s e n t  a r e  n o t  a s  
r e a d i l y  a d a p t a b l e  t o  c o n t i n u o u s  a u t o m a t i c  f e e d i n g  o p e r a t i o n s .  
E v e n  o n  t h e  m o s t  p e r f e c t l y  o r g a n i z e d  f a r m ,  p r o c e s s e d  f e e d  w i l l  h a v e  t o  b e  
c o n v e y e d  t o  t h e  p o i n t  o f  u s e .  T h e  j o b  o f  c o n v e y i n g  a n d  d i s t r i b u t i n g  f e e d  c a n  
b e  c a r r i e d  o u t  i n  s e v e r a l  w a y s .  D e p e n d i n g  o n  t h e  d i s t a n c e  i n v o l v e d  a n d  t y p e  
o f  e q u i p m e n t  a v a i l a b l e ,  o n e  m a y  u s e  a  b a t c h  o r  c o n t i n u o u s  o p e r a t i o n .  W h e n  
d i s t a n c e s  a r e  v e r y  g r e a t ,  t r u c k s  o r  s e l f - u n l o a d i n g  w a g o n s  m a y  b e  n e e d e d .  
I d e a l l y ,  i n  a  c o m p l e t e l y  a u t o m a t i c  s y s t e m ,  t h e  f a r m  w i l l  b e  s o  a r r a n g e d  t h a t  
b l o w e r s ,  a u g e r s ,  o r  c h a i n  c o n v e y o r s  c a n  d o  t h e  w o r k  o f  d i s t r i b u t i n g  t h e  f e e d  
t o  t h e  a n i m a l s .  W i t h  c o n t i n u o u s  f l o w  e q u i p m e n t ,  f e e d  d o e s  n o t  n e e d  t o  b e  
b r o u g h t  t o  t h e  p o i n t  o f  u s e  i n  b a t c h e s ,  a n d  i s  e a s i l y  r e g u l a t e d  b y  s w i t c h e s  a n d  
o t h e r  c o n t r o l s .  D o n ' t  f o r g e t  t h a t  g r a v i t y  f l o w  m a y  m a k e  a  s a t i s f a c t o r y  c o n ­
v e y i n g  m e t h o d  w h e n  a v a i l a b l e .  
B l o w e r  c o n v e y o r s  ( F i g .  1 6 )  a r e  q u i t e  s a t i s f a c t o r y  f o r  c o n v e y i n g  g r o u n d  
f e e d .  T h e y  a r e  p a r t i c u l a r l y  a d a p t a b l e  f o r  u s e  o n  p o u l t r y  f a r m s  a n d  f o r  f e e d ­
i n g  s i t u a t i o n s  w h e r e  g r o u n d  g r a i n  a l o n e  i s  u s e d ,  a l t h o u g h  t h e y  h a v e  b e e n  
e m p l o y e d  i n  e v e r y  t y p e  o f  l i v e s t o c k  o p e r a t i o n .  W i t h  a  4 - i n c h  i r r i g a t i o n  p i p e  
a n d  a  f i v e - h o r s e p o w e r  m o t o r  i t  i s  p o s s i b l e  t o  b l o w  3 , 0 0 0  p o u n d s  o f  g r o u n d  
(  1 2  ]  
DUST COLLECTOR 

BLOWER 

Fig. 16. A blower conveyor is used for blowing ground feed from the processing center in 
the ear corn crib (left) to a barn which has been converted to a three story poultry house. 
Auger Conveyors 
feed per hour up to 300 feet. At other diameters the maximum conveying rate 
is as follows: 
5-inch pipe - 4,500 pounds per hour 
6-inch pipe - 5,500 pounds per hour 
Naturally the horsepower of the fan must be increased with the pipe size. An 
air velocity of 4,000 fee per minute is necessary for satisfactory operation. 
The horsepower needed to give this velocity is as follows: 
4-inch pipe ­ 1 horsepower for each 100 feet 
5-inch pipe ­ 1 ~ horsepower for each 100 feet 
6-inch pipe ­ 1Yz horsepower for each 100 feet 
plus 1'3 horsepower for each 1,000 pounds of 
grain delivered per hour. 
Because of the amount of air used to n10ve the feed, a dust collector must 
be installed. In calculating horsepower requirements it should be considered 
that the dust collector is equal to 25 feet of pipe. 
Blower conveyors are suggested for feeding operations where feed must 
be conveyed to several different locations. They cannot of course be used as 
the sole conveying method when roughage is included in the ration. In this 
case some other method, such as the auger conveyor or self-unloading wagon, 
must be used. The advantages of the blower conveyor are simple construc­
tion (there is only one moving part), low initial cost, simple maintenance, and 
flexibility. The dealer who supplies the blower is in the best position to ex­
plain the possibilities and limitations of this kind of conveying system in a 
given farm situation. 
A four-inch, 100-foot-long horizontal or 30-foot-long vertical auger can 
be driven at 300 r. p.m. by a 1'3 horsepower motor and convey 2,000 pounds 
per hour. This is greater than the output from a 2-horsepower automatic 
mill. If distances are more than 100 feet, the first auger may be cascaded 
into a second and so on as far as necessary. Distances greater than 500 feet 
probably require an unloading wagon, although in usual farmstead organiza­
tion such distances are not often encountered. 
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T a b l e  1 .  - P o w e r  R e q u i r e m e n t s  p e r  1 0  F e e t  f o r  a  4 - I n c h  
N o m i n a l  D i a m e t e r  A u g e r  D e l i v e r i n g  1  T o n  p e r  H o u r  o f  
G r o u n d  F e e d ,  S h e l l e d  C o r n  o r  O a t s  a t  V a r i o u s  A n g l e s  
o f  E l e v a t i o n  a n d  V a r i o u s  R e v o l u t i o n s  p e r  M i n u t e  
A u g e r  s p e e d  
L p . m .  
2 0 0  . . . . . . . . . . . . . . . . . . . .  

3 0 0  . . . .  . .  . . . . . . . . . . .  
4 0 0  . .  . .  . . . .  
D i s t r i b u t o r s  
0 °  
4 5 °  
9 0 °  
( h o r s e p o w e r )  
. 0 1 8  
. 0 6 0  
W i l l  n o t  d e ­
l i v e r  1  t o n  
p e r  h o u r  
. 0 2 5  
. 0 7 4  
. 0 9 3  
. 0 3 5  
. 0 9 2  
. 1 1 8  
T a b l e  2 .  - C a p a c i t y  a n d  P o w e r  R e q u i r e m e n t s  p e r  1 0  F e e t  o f  a  6 - I n c h  N o m i n a l  
D i a m e t e r  A u g e r  D e l i v e r i n g  E i t h e r  1 4  o r  2 5  P e r c e n t  M o i s t u r e  S h e l l e d  C o r n  a t  0
0  
,  
4 5  
0  
,  a n d  9 0
0  
A n g l e  o f  E l e v a t i o n  a n d  a t  2 0 0 ,  4 0 0 ,  a n d  6 0 0  R e v o l u t i o n s  p e r  M i n u t e  
0 °  
4 5 °  
9 0 °  
A u g e r  
C o r n  
s p e e d  
m o i s t u r e  
b u s h e l s  
h o r s e - b u s h e l s  h o r s e -
b u s h e l s  
h o r s e -
L p . m .  
P e r c e n t  
p e r  
p o w e r  p e r  
p e r  p o w e r  p e r  p e r  p o w e r  p e r  
m i n u t e  
1 0  f e e t  
m i n u t e  1 0  f e e t  m i n u t e  1 0  f e e t  
2 0 0  
1 4  
9 . 9  
. 2 8  
8 . 3  . 4 4  
4 . 6  
. 3 2  
2 0 0  
2 5  
6 . 2  
1 .  3 7  
4 . 7  1 . 3 1  
2 . 6  . 3 2  
4 0 0  1 4  
1 8 . 1  
. 5 6  1 4 . 2  
. 8 8  
8 . 6  
. 7 0  
4 0 0  
2 5  
1 1 . 6  
1 . 8 4  
8 . 5  1 .  7 8  5 . 0  
. 7 0  
6 0 0  
1 4  
2 5 . 2  
. 8 4  
1 9 . 4  
1 .  2 8  
1 2 . 4  
1 . 0 5  
6 0 0  
2 5  
1 5 . 8  
2 . 3 2  1 t .  3  
2 .  2 7  6 . 8  
1 . 0 9  
C o m b i n a t i o n s  o f  s p e e d ,  a n g l e ,  a n d  c a p a c i t y  f o r  a u g e r  c o n v e y o r s  c a n  b e  
c a l c u l a t e d  w i t h  t h e  a i d  o f  T a b l e s  1  a n d  2 .  
I n  s y s t e m s  w h e r e  t h e  p l a c e  o f  f e e d i n g  i s  a d j a c e n t  t o  s t o r a g e  o r  t h e  m i l l ,  
i t  i s  o f t e n  p o s s i b l e  f o r  t h e  c o n v e y o r  t o  a c t  a s  d i s t r i b u t o r .  I n  o t h e r  s y s t e m s  
t h e  f e e d  i s  b r o u g h t  t o  a  h o p p e r  b y  t h e  c o n v e y o r  a n d  i s  d i s t r i b u t e d  t o  t h e  
a n i m a l s  b y  a n o t h e r  m e a n s .  
O f  t h e  n u m e r o u s  t y p e s  o f  d i s t r i b u t o r s ,  s e l f - f e e d e r s  a r e  a m o n g  t h e  m o r e  
o b v i o u s .  T h e s e  m a y  b e  u s e d  w i t h  a l l  t y p e s  o f  l i v e s t o c k ,  a r e  i n e x p e n s i v e  t o  
i n s t a l l ,  a n d  h a v e  t h e  a d v a n t a g e  o f  k e e p i n g  f e e d  a l w a y s  a v a i l a b l e  t o  t h e  a n i ­
m a l s .  T h e  m a j o r  d i s a d v a n t a g e  o f  s e l f - f e e d i n g  i s  t h e  d i f f i c u l t y  o f  r e g u l a t i n g  
f e e d  i n t a k e  a n d  d e t e r m i n i n g  c o n s u m p t i o n .  
T h e r e  a r e  s e v e r a l  t y p e s  o f  m e c h a n i c a l  f e e d i n g  l i n e s  w h i c h  a r e  a l t e r n a t i v e s  
t o  s e l f - f e e d i n g  a n d  w h i c h  a r e  m o r e  h i g h l y  r e c o m m e n d e d  f o r  p r e s e n t - d a y  
l i v e s t o c k  f a r m i n g .  C h a i n  d r a g  c o n v e y o r s  h a v e  b e e n  u s e d  f o r  t h i s  p u r p o s e .  
T h e y  p r o v i d e  a  " c l e a n  p l a t e "  f o r  t h e  a n i m a l s  b e c a u s e  t h e  s l a t s  o f  t h e  c o n v e y o r  
m o v e  a l o n g  t h e  f e e d  b u n k  a n d  d r a g  o u t  t h e  m a t e r i a l  r e m a i n i n g  f r o m  t h e  p r e ­
v i o u s  f e e d i n g .  T h e  s a m e  a d v a n t a g e  i s  h a d  w i t h  t h e  s h u t t l e - s t r o k e  t y p e  o f  
f e e d e r .  I n  b o t h  i n s t a n c e s  t h e r e  i s  t h e  o b j e c t i o n  t h a t  t h e  m a t e r i a l  m u s t  b e  
m e t e r e d  i n t o  t h e  d i s t r i b u t o r  a t  t h e  r a t e  i t  i s  t o  b e  p l a c e d  b e f o r e  t h e  l i v e s t o c k .  
T h i s  m e a n s  a l s o  t h a t  n o  f r e s h  f e e d  c a n  b e  a d d e d  \ \ ' i t h o u t  d i s c a r d i n g  "  ' h a t  \ \ ' a s  
l e f t  f r o m  p r e v i o u s  f e e d i n g .  
A n  o p e n  a u g e r  w i t h  p l a n k  s i d e s  i s  a  s i m p l e  d i s t r i b u t o r  f o r  s i l a g e  ( F i g .  1 7 )  .  
T h e  a m o u n t  o f  f e e d  p e r  f o o t  o f  b u n k  l e n g t h  i s  r e g u l a t e d  b y  t h e  h e i g h t  o f  t h e  
a u g e r  a b o v e  t h e  f e e d  b u n k .  B e a r i n g s  n e e d  t o  b e  l o c a t e d  o n  t h e  s i d e  c a r r y i n g  t h e  
l e a s t  a m o u n t  o f  f e e d .  B o t h  f o r a g e s  a n d  c o n c e n t r a t e s  c a n  b e  d i s t r i b u t e d  b y  a n  
a u g e r  e n c l o s e d  i n  a  t u b e  " v i t h  a d j u s t a b l e  h o l e s ,  o r  w i t h  h o l e s  d e s i g n e d  a t  g r a d ­
[  1 4 ]  
Fig. 17. An open auger with plank sides first fills the bunk 
nearest the sources of supply. Height adjustment regulates 
the amount of feed in the bunk. 
Feed and Water 
Space for Hogs 
and Cattle 
Fig. 18. Tube-type feeders are designed to distribute some 
feed their entire length. The amount of feed per foot of 
length is determined by the amount of time it operates. 
ually changing levels about every two feet (Fig. 18). There is a tendency for 
the finest material to be deposited at the openings nearest the intake end and 
coarsest materials to be carried to the opposite end of the distributor. This is 
not a serious disadvantage. 
In planning the means of distribution, one must give careful consideration 
to the problem of feed and water space for the animals. At the present time, 
most mechanical feeding systems use the kind of self-feeders in which the 
feed is actually held in the main bins or silos until it is prepared and con­
veyed to the feeder. For mechanical self-feeding of hogs and beef, the same 
space requirements apply as for older forms of self-feeding. For the con­
stantly replenished feeder these are about 2 inches per hog and 6 inches 
per steer. If frequent limited feeding is planned there must be enough space 
for all the an imals to eat at one time; the requirements are 1 foot for hogs 
and 2 feet for steers. 
Using these figures one may determine the space needs of any number 
of feeding animals. A 10-door feeder with 1 foot per door is satisfactory for 
60 hogs on se lf-feed. If frequent limited feeding is to be practiced, 1 foot 
of feeder space per pig is necessary. Cattle of 500 pounds or larger each 
require 2 feet of space at the feed bunk when fed on a limited feeding basis. 
A 100-foot bunk accessible from both sides has room for 100 head if they 
are all to eat at one time. However, cattle have been brought to full grain 
feed by starting them on silage full fed, and then, over a period of several 
weeks, adding increasing quantities of grain while decreasing the silage me­
chanically. When this kind of self-feeder is used, 6 inches of space per steer 
is sufficient and a 25-foot-Iong feed bunk will feed 100 head (such feed bunks 
must be at least 58 inches wide and 10 inches deep). 
"~\ two-door hog waterer, located so as to be accessible from all sides, is 
satisfactory for 75 market weight animals. Two hundred cattle can be ac­
commodated with a two-door waterer which should be located in the open so 
that there is no crowding at any time against a fence or shed (Fig. 19) . 
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C A L I B R A T I O N  O F  
E Q U I P M E N T  
I n  t a k i n g  s p a c e  r e q u i r e m e n t s  i n t o  c o n s i d e r a t i o n ,  
r e s t i n g  s p a c e  f o r  t h e  a n i m a l s  m u s t  n o t  b e  f o r g o t t e n .  
T h e s e  m a y  b e  e s t i m a t e d  a s  f o l l o w s :  
B e e f  - 3 0  s q u a r e  f e e t  i n  s h e d  u n p a v e d ,  p l u s  3 0  
s q u a r e  f e e t  p a v e d  o u t s i d e  s h e e l .  
F [ o g s  - 1 0  s q u a r e  f e e t  o n  c o n c r e t e  i n  s h e d .  
D a i r y  - 3 0  s q u a r e  f e e t  i n  s h e d ,  u n p a v e d ,  p l u s  
3 0  s q u a r e  f e e t  p a v e d  a n d  3 5  f e e t  d r y l o t .  
F i g .  1 9 .  T h i s  c o n v e n i e n t  s m a l l  t a n k  f i l l e d  a u t o m a t i c a l l y  
f r o m  a  p r e s s u r e  w a t e r  s y s t e m  a n d  k e p t  i c e - f r e e  b y  t h e r m o ­
s t a t i c  c o n t r o l  c a n  s u p p l y  2 0 0  h e a d  o f  c a t t l e  i n  a  l o t .  
F a r m e r s  w h o  h a v e  p l a n n e d  a n d  b u i l t  a u t o m a t i c  f e e d i n g  s y s t e m s  h a v e  h a d  
t o  f a c e  t h e  p r o b l e m  o f  m a t c h i n g  u n l o a d i n g  r a t e s  w i t h  c o n v e y i n g  a n d  d i s t r i b ­
u t i n g  e q u i p m e n t .  I n  m a n y  c a s e s  t h e  d e l i v e r y  r a t e  o f  t h e  u n l o a d e r  m a y  e x c e e d  
t h a t  o f  t h e  c o n v e y o r .  T h i s  i s  u s u a l l y  d u e  t o  t h e  f a c t  t h a t  m o s t  s i l o  u n l o a d e r s  
r e q u i r e  s o m e  m a n u a l  a t t e n t i o n ,  a n d  t h e r e  i s  a  t e n d e n c y  t o  o p e r a t e  t h e m  a t  
t h e i r  h i g h e s t  c a p a c i t y  t o  g e t  t h e  j o b  d o n e  i n  t h e  s h o r t e s t  t i m e .  F o r  e x a m p l e ,  
i f  t h e  b o t t o m  u n l o a d e r  d e l i v e r s  5 0 0  p o u n d s  o f  h i g h - m o i s t u r e  c o r n  p e r  m i n u t e ,  
t h e  m e t e r  f o r  s u p p l e m e n t  m a y  n e e d  t o  d e l i v e r  a s  m u c h  a s  5 0  p o u n d s  p e r  
m i n u t e  i f  t h e  c o r r e c t  r a t i o n  i s  t o  b e  a t t a i n e d .  
P r o p e r  r a t i o n  o r  b l e n d ,  o f  c o u r s e ,  i s  o n e  o f  t h e  k e y s  t o  s u c c e s s  i n  a n y  
l i v e s t o c k  o p e r a t i o n .  I n  c a l i b r a t i n g  e q u i p m e n t  t h e  f a r m e r  w i l l  n a t u r a l l y  n e e d  
t o  k n o w  i n  d e t a i l  t h e  f e e d  r e q u i r e m e n t s  o f  h i s  a n i m a l s .  ( T h e  t a b l e  i n c l u d e d  
i n  t h e  s e c t i o n  o n  s t o r a g e  w i l l  h e l p  y o u  t o  d e t e r m i n e  w h a t  t h e  f e e d  r e q u i r e m e n t s  
a r e . )  F o r  e x a m p l e ,  c a l v e s  u n d e r  5 0 0  p o u n d s  w i l l  c o n s u m e  a b o u t  7  p o u n d s  o f  
h i g h - n 1 0 i s t u r e  s h e l l e d  c o r n ,  1  p o u n d  o f  s o y b e a n  m e a l ,  a n d  8  p o u n d s  o f  c o r n  
s i l a g e  d a i l y ,  t o g e t h e r  w i t h  a b o u t  2  p o u n d s  o f  h a n d - f e d  h a y .  T h u s  t o  f e e d  
1 0 0  a n i m a l s  i n  t e n  m i n u t e s  t h e  u n l o a d e r  w i l l  b e  r e q u i r e d  t o  d e l i v e r  8 0  p o u n d s  
o f  s i l a g e ,  a n d  7 0  p o u n d s  o f  h i g h - m o i s t u r e  s h e l l e d  c o r n  p e r  m i n u t e ,  b l e n d e d  
w i t h  s u p p l e m e n t  a t  t h e  r a t e  o f  1 0  p o u n d s  p e r  m i n u t e .  W h a t e v e r  t h e  f e e d  
r e q u i r e m e n t ,  v a r i a b l e  r a t e s  o f  d e l i v e r y  w i l l  n e e d  t o  b e  w o r k e d  o u t  f o r  t h e  
e q u i p m e n t .  T h i s  i s  u s u a l l y  a c c o m p l i s h e d  b y  t h e  u s e  o f  v a r i a b l e - s p e e d  p u l l e y s ,  
t r a n s m i s s i o n s ,  o r  ot~er m e a n s  w h i c h  s p e e d  u p  t h e  o u t p u t  o f  t h e  s u p p l e m e n t  
a n d  d e c r e a s e  t h e  g r a i n  o u t p u t .  
C o r r e c t  c a l i b r a t i o n  o f  t h e  b l e n d i n g  o p e r a t i o n  i s  i m p o r t a n t  i f  t h e  a c c u r a c y  
o f  t h e  r a t i o n  i s  t o  b e  m a i n t a i n e d .  T h i s  m a y  b e  c h e c k e d  b y  r u n n i n g  e a c h  
p i e c e  o f  u n l o a d i n g  e q u i p m e n t  s e p a r a t e l y  f o r  o n e  m i n u t e  a n d  w e i g h i n g  t h e  
o u t p u t s .  ( R e p e a t  t h e  p r o c e d u r e  a t  l e a s t  t h r e e  t i m e s  t o  b e  s u r e  o f  t h e  r e s u l t s . )  
T h e  s a m e  m e t h o d  m a y  b e  u s e d  f o r  c h e c k i n g  t h e  o u t p u t  o f  b l e n d i n g  e q u i p ­
m e n t  s u c h  a s  t h e  b e l t  o r  a u g e r  b l e n d e r .  S i m p l y  t u r n  o f f  a l l  i n g r e d i e n t s  e x c e p t  
o n e  a n d  w e i g h  i t s  o u t p u t  f o r  o n e  m i n u t e .  I t  m a y  b e  i m p o s s i b l e  t o  c a t c h  t h e  
o u t p u t  f r o m  t h e  b l e n d e r  e x c e p t  a t  t h e  d i s c h a r g e  o f  t h e  g r i n d e r .  T h i s  m e t h o d ,  
h o w e v e r ,  i s  q u i t e  s a t i s f a c t o r y .  
[  1 6 ]  
POWER AND 
CONTROL 
Motors 
The output of a silo unloader will vary so greatly with different kinds of 
materials and situations that its calibration on a time basis giyes only an 
indication of capacity. On the other hand, the delivery of a bunk distributor 
per foot of length is fairly uniform for a given setting of the distributor. 
It may be calibrated by filling ten feet of the bunk with silage, scooping it up, 
and weighing it. 
The farmer, in short, will have to experiment with his equipment until 
it delivers precisely the ration that is desired. Some trial and error experi­
ences are occasionally necessary, but the metering rate is important and must 
be determined. Proper calibration of equipment is every bit as important, for 
example, as checking to see that a corn planter is putting out the right number 
of seeds. 
Electric pmver -is the ingredient that makes today's automatic feeding 
system possible. No other source of power is so readily adaptable to farm 
needs and at the same time so widely available. The farmer's electric power 
supplier is in a position to evaluate the power requirements of a proposed 
feeding operation; he should always be called upon to lend advice when new 
equipment is being purchased and installed. 
One of the questions the farmer needs to have answered is ,.vhether his 
wiring system is adequate for present and expected future needs. The power 
supplier can usually answer this question and see to it that the farm's trans­
former is adequate to provide the desired capacity. A singular advantage of 
the automatic grinding system recommended in this circular is that farm 
wiring set-ups may not need to be overhauled in the process of installing the 
mechanical system. But no matter what system is chosen, every farmer should 
knmv a few essential facts about power equipment and maintenance so that 
he and his power supplier can plan together effectively. 
For automatic feeding systems one should choose a heavy-duty motor 
capable of starting heavy loads with a low starting current. It is a good idea 
to install a totally enclosed motor since the atmosphere is likely to be dust­
filled. Time-duty interval is also an important consideration. In "batch" 
feeding operations, motors with time-duty intervals of 5, 15, 30, or 60 min­
utes are often satisfactory. Most feeding systems, however, especially those 
set up for an hour or more of continuous operation, will require a motor with 
a continuous duty rating. 
Most farms do not have three-phase power so that single-phase motors 
must be used. Since one should start a heavy load with a low starting current, 
it is suggested that motors with either capacitor or repulsion start be selected. 
\!\There three-phase power is available, three-phase motors can be used to great 
advantage. These are low in cost and require little maintenance. 
It is a good thing to remember that since the feeding operation is depend­
ent upon the continuance of electric power, some kind of provision needs to 
be made for power failure. Even though power stoppages are not frequent 
and seldom long-lasting, it is advisable to have on hand a generator capable 
of supplying at least some power in case of an emergency. 
[ 17] 
C o n t r o l s  
} \ 1 e c h a n i c a l  f e e d i n g  s y s t e m s  m a y  b e  c o n t r o l l e d  i n  a  n u m b e r  o f  d i f f e r e n t  
w a y s .  T h e '  s i m p l e  o n - o f f  s w i t c h  t h a t  o p e n s  a n d  c l o s e s  a n  e l e c t r i c  c i r c u i t  i s  
o n e  t h a t  i m m e d i a t e l y  s u g g e s t s  i t s e l f .  W h e n  u s i n g  v e r y  l a r g e  m i l l s  w h i c h  d o  
a l l  t h e  g r i n d i n g  i n  a  s h o r t  p e r i o d  o f  t i m e ,  i t  i s  s e n s i b l e  t . o  l e t  t h e  o p e r a t o r  d o  
t h e  c o n t r o l l i n g  v v i t h  j u s t  s u c h  a  m a n u a l l y  o p e r a t e d  s w i t c h .  v V h e n  c o n t i n u o u s  
o p e r a t i o n  i s  u s e d ,  s o m e  k i n d  o f  a u t o m a t i c  s \ v i t c h i n g  i s  n e c e s s a r y .  T h e s e  
s w i t c h e s  m a y  b e  a c t i v a t e d  b y  t i m e r s  o r  b y  s e n s i n g  e l e m e n t s  s u c h  a s  d e v i c e s  
t o  m e a s u r e  t e m p e r a t u r e ,  m a t e r i a l  l e v e l  i n  a  b i n ,  p r e s s u r e ,  e t c .  ( F i g .  2 1 ) .  
I n  o r d e r  t o  b e  a  s a t i s f a c t o r y  p a r t  o f  a n  a u t o m a t i c  f e e d i n g  s y s t e m ,  s e n s i n g  
e l e m e n t s  a n d  s i m i l a r  s m a l l  c u r r e n t - c a r r y i n g  d e v i c e s  m u s t  b e  u s e d  w i t h  h e a v y  
c u r r e n t - c a r r y i n g  r e l a y s ,  s u c h  a s  m a g n e t i c  m o t o r  s t a r t e r s ,  I n  o t h e r  w o r d s ,  a  
r e l a y  o n  a  c o n t r o l  p a n e l  i s  n e c e s s a r y  t o  s t a r t  a  l a r g e  m o t o r  f r o m  a  s m a l l  
e l e c t r i c a l  s i g n a l .  T h e  p r e s s u r e  s w i t c h ,  f o r  e x a m p l e ,  i s  a  s i m p l e  m e t h o d  o f  
u s i n g  t h e  p r e s s u r e  o f  f e e d  o r  g r a i n  t o  c l o s e  o r  o p e n  a n  e l e c t r i c a l  c i r c u i t .  v V h e n  
l a r g e r  t h a n  f r a c t i o n a l - h o r s e p o w e r  m o t o r s  a r e  u s e d ,  a  m a g n e t i c  s t a r t e r - c i r c u i t  
i s  n e e d e d  t o  h a n d l e  t h e  c u r r e n t .  A  s m a l l  s i g n a l  c u r r e n t  t h r o u g h  t h e  p r e s s u r e  
s w i t c h  c a u s e s  t h e  s o l e n o i d  o r  m a g n e t  t o  c l o s e  c o n t a c t s  o n  t h e  m a g n e t i c  
s t a r t e r  s o  t h a t  a  l a r g e  m o t o r  c a n  b e  o p e r a t e d .  T h i s  s a m e  m a g n e t i c  s t a r t e r  
m a y  h a v e  a u x i l i a r y  s w i t c h e s  w h i c h  w i l l  e i t h e r  o p e n  o r  c l o s e  o t h e r  c o n t r o l  
c i r c u i t s  t o  o t h e r  m a g n e t i c  s t a r t e r s .  B y  t h i s  m e a n s ,  c i r c u i t s  a r e  i n t e r l o c k e d  o r  
i n t e r c o n n e c t e d .  T h i s  i n t e r l o c k i n g  i s  v e r y  i m p o r t a n t  a n d  n e c e s s a r y  i n  a n  a u t o ­
m a t i c  s y s t e m  w h e r e  t h e r e  a r e  s e v e r a l  m o t o r s  t h a t  m u s t  w o r k  i n  h a r m o n y ,  a n d  
w h e r e  a  s e q u e n c e  o f  o p e r a t i o n s  r e q u i r e s  o y e r l o a d  p r o t e c t i o n  f o r  e a c h  m o t o r .  
I n  p l a n n i n g  a  c o n t r o l  s e t - u p  f o r  a n  a u t o m a t i c  f e e d i n g  s y s t e m ,  o n e  m u s t  
c a r e f u l l y  c o n s i d e r  t h e  p r o b l e m  o f  a d j u s t i n g  s t a r t . i n g  a n d  s t o p p i n g  s e q u e n c e s  
F i g .  2 0 .  C o n t r o l s  s u c h  a s  t h e s e  m a k e  p o s s i b l e  t h e  e a s y  
F i g .  2 1 .  A  f e e d  s u p p l y  s w i t c h  i s  o p e r a t e d  b y  t h e  w e i g h t  o f  
c a l i b r a t i o n  o f  g r i n d i n g  e q u i p m e n t .  C a b l e  w i n c h e s  f o r  s i l o  
t h e  m a t e r i a l  a s  i t  s l i d e s  d o w n  a g a i n s t  t h e  p i v o t e d  m e t a l  
u n l o a d e r s  a n d  s w i t c h e s  f o r  a l l  m o t o r s  n e e d  t o  b e  g r o u p e d  
f l a p .  S u c h  a  s w i t c h  c a n  o p e r a t e  a  s i g n a l  l i g h t  o r  s t a r t  o r  
t o g e t h e r  f o r  c o n v e n i e n t  o p e r a t i o n .  
s t o p  t h e  c o n v e y o r  t h a t  i s  s u p p l y i n g  t h e  b i n .  
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THREE WIRE CONTROL FOR MILL AND CONVEYOR MOTORS 
Fig. 24. Circuit diagram for the control panel in Fig. 23. 
TO UNLOADING WAGON 
OR FEEDERS 
Fig. 23. A typical arrangement for automatic preparation of hog feed,using a premix supplement. 
to the available power and the needs of the equipment. A bunk distributor,
conveyor, and silo unloader, for example, need to be started one at a time
and in that order so as to avoid a heavy current surge.
In the case of the roller mill shown in the accompanying diagram (Fig.
23), sequence starting is absolutely necessary since it is difficult to start the
mill with any grain in the hopper. If the central panel is equipped 'with mag­
netic starters and 10 to 30 second time-delay relays, it will be able to do thefollow ing : ( 1) simultaneously start conveyor motors ]\L, M 4 , and the mill
motor 11 , then, (2) 10 seconds later, the conveyor motor 12 for the shelled 
corn, and meter M3 for the supplement. A stop button, a time clock, or a feed
pressure switch will shut the system down in the reverse order, i.e., the shelled
corn conveyor motor M2, and vibrator meter M3, and 30 seconds later the mill
motor 1\11, and conveyor motors 1\14 and M5. The circuit diagram for this
system shows two-wire control for the shelled corn conveyor motor and vi­brator meter. Three-wire control is shown for the mill motor and conveyor
with interlocked overloads (Fig. 24). 
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' F E E D  S l O R A G E  
N E X T  
~RELAY 
F E E D E R  " '  /  
I  I  
F i g .  2 5 .  A r r a n g e m e n t  o f  
f e e d  d i s t r i b u t i o n  s y s t e m .  
,  - .  
S A F E T Y  
F E E D E R  ' "  2  
I  I  
M A I N  " ' I  
A U G E R  F E E D E R  
M O T O R S  M O T O R  M 3  
M I  E  M 3  
e l e c t r i c a l  r e m o t e  c o n t r o l  f o r  a  
F i g .  2 6 .  C i r c u i t  d i a g r a m  f o r  a u t o m a t i c  c o n t r o l  o f  s y s t e m  i n  
F i g .  2 5 .  
' R e m o t e  F  e e d  V a l v e  C o n t r o l .  A  s i n g l e  r a t i o n  m a y  b e  c o n v e y e d  t o  s e y e r a I  
d i f f e r e n t  l o c a t i o n s  b y  u s i n g  a  s e r i e s  o f  a u g e r s .  I n  t h e  d i s t r i b u t i o n  s y s t e m  
s h o w n  i n  F i g .  2 5 ,  m o t o r s  1 \ 1 4 ,  M
3
,  a n d  M l  c o u l d  b e  s w i t c h e d  o n  m a n u a l l y  a t  
t h e  c o n t r o l  b o x  i n  o r d e r  t o  f i l l  f e e d e r  # 2 .  F e e d e r  #  1  w o u l d  t h u s  b e  b y - p a s s e d  
b e c a u s e  m o t o r  M 2  w o u l d  n o t  b e  r u n n i n g .  T h i s  m e t h o d  o f  d i s t r i b u t i o n  n a t u ­
r a l l y  a l s o  m a k e s  i t  p o s s i b l e  t o  c o n t r o l  t h e  d i s t r i b u t i o n  o f  d i f f e r e n t  r a t i o n s  t o  
d i f f e r e n t  l o c a t i o n s  b y  s i m p l y  e n e r g i z i n g  t h e  p r o p e r  c o n v e y o r  m o t o r s  a n d  t h e  
d i s t r i b u t o r  m o t o r  f o r  t h a t  p a r t i c u l a r  l o c a t i o n .  
I t  s h o u l d  b e  n o t e d  t h a t  i f  f e e d e r s  i n  s e v e r a l  d i f f e r e n t  l o c a t i o n s  a r e  t o  b e  
k e p t  f i l l e d  a u t o m a t i c a l l y ,  a  p r e s s u r e  s w i t c h  m u s t  b e  p u t  i n  t h e  c i r c u i t  f o r  e a c h  
f e e d e r .  T h e  c i r c u i t  d i a g r a m  f o r  s u c h  a  s y s t e m  i s  s h o w n  i n  F i g .  2 6 .  T h e  f e e d  
p r e s s u r e  s w i t c h  w i l l  f i l l  t h e  f e e d e r s  o n e  a t  a  t i m e  a s  r e q u i r e d .  
P u s h - b u t t o n  a u t o m a t i c  f e e d i n g  e q u i p m e n t  p r e s e n t s  s o m e  v e r y  d e f i n i t e  p h y s ­
i c a l  h a z a r d s  t o  t h e  o p e r a t o r  a n d  h i s  f a m i l y .  T h i s  i s  a  r e l a t i v e l y  n e w  u s e  o f  
e l e c t r i c  p o w e r  o n  t h e  f a r m  a n d  g r e a t  c a r e  m u s t  b e  t a k e n  t o  b u i l d  a  s y s t e m  
t h a t  i s  s a f e  a s  w e l l  a s  e f f i c i e n t .  A l l  e l e c t r i c a l  e q u i p m e n t  m u s t  b e  g r o u n d e d  
a n d  w e a t h e r  p r o t e c t e d .  T h e  w i r i n g  s h o u l d  b e  o f  U . F .  ( U n d e r g r o u n d  F e e d e r )  
t y p e  t o  r e s i s t  t h e  d e t e r i o r a t i o n  o f  m o i s t u r e .  I t  m u s t  a l s o  b e  k e p t  i n  m i n d  t h a t  
a u t o m a t i c  e q u i p m e n t  w h i c h  i s  o p e r a t e d  b y  s w i t c h  o r  t i m e  c l o c k  m a y  s t a r t  
u n e x p e c t e d l y .  I f  e q u i p m e n t  i s  b e i n g  s e r v i c e d  w i t h o u t  t h e  p o w e r  b e i n g  d i s ­
c o n n e c t e d ,  i n j u r i e s  m a y  r e s u l t .  
1 5 1 1 - 4 - 6 3 - 7 8 7 8 0  
